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A system and method for communicating information signals using 
spread spectrum communication techniques. PN sequences are constructed 
that provide orthogonality between the users so that mutual interference 
will be reduced, allowing higher capacity and better link performance. With 
orthogonal PN codes, the cross-correlation is zero over a predetermined 
time interval, resulting in no interference between the orthogonal codes, 
provided only that the code time frames are time aligned with each other. 
In an exemplary embodiment, signals are communicated between a cell-site 
(12, 14) and mobile units (16, 18) using direct sequence spread spectrum 
communication signals. In the cell-to-mobile link, pilot, sync, paging and 
voice channels are defined. Information communicated on the cell-to-mo- 
bile link channels are, in general, encoded, interleaved, bi-phase shift key 
(BPSK) modulated with orthogonal covering of each BPSK symbol along 
with quadrature phase shift key (QPSK) spreading of the covered symbols. 
In the mobile-to-cell link, access and voice channels are defined. Informa- 
tion communicated on the mobile-to-cell link channels are, in general, en- 
coded, interleaved, orthogonal signalling along with QPSK spreading. 
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^r>^Offi^|:j:->TRa$n*, 31© %P& n K *s I* -C „ ffi 
ffl*co4$Sfc + - «-6g«*"o IQ«5 6 4 > > itf^3J?i** 3 
- K<tT (DES) *fflfflt6l&^8WJi 

^PN,. feJttfPN g.^{ftfet5fcfti:»&^t7y- h 12 

x n -rnfiffaAt)^ r &m a n * . 

*>-^- >X P N,. **0< P K g , U, a««)2^^0 [ *.fc 
Of Q f- r > *JUmmhJ}l~tQ*.X* NeOQPSKfflMSna 
t§SDS130 I*. P N 43 XV P N g . y > 



2 fe-ttfI34 wai^J*i. JSfair^-r-rt'ffitt (FHT) 7^o 

a t*. 6 -> >^/t,riiz i*a«o 64 otsa^^ftJc-rs. 64 
PHTUb faKomnr- ? omit* s^caari 

^ ic n u r a sft # n 4 « t rai » o ^ & -e s n & n n a ^ 

*AJS-rS a *«»36*f J: Cf46*-^ OjD« * HZ; 6 4 O •/ > 
*^iiJ27ti> y-f^<-2^^4 tt^SfiJ:C5 7 ff 3-^l2lH4fll* 

»*W<£ 6 4 ot&Stfia*CRttfc«J£*- «/:iii:fi 
Aafi43 ic/> >4f S^S *tcceffl*n* . 

ElWm^SCP'IICd* n*?UeiVl fa-^U, »lM5nft 
ft«*j£r<K - 9 *tr-*--5 9ft« t hTT3 - Kft^n^f- 

-C**. Tilcrbt «fc«W«fl|«f, h->->r 
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> r^-iSe** - 4. :nu» fl^icf^u-aAiSifrPNi;.* 

4« en h 2oofflBQ©rao^ti, £ >^^3-^<??^ 

mm<D?4 i > $OiiX3&l::33S£n4. 

ICS Co G PSfifS^a, Uoiernl Coacdiitttd Tl«t(lITC) 

J:?UKi<ilir Ciabil P o ■ 1 1 I o ■ l a ■ lyiteo 
JKE£>X7^t=*!i*4»rgj^*T > 62 K #fS * n 6 

; 'str^mm* ZtzftlZZTa* vVWZrW&'f *>Zi\»<K? 

x f acd 5St# * n/r<t$tt<a /i A *c & s n 4 9 ttt£>« 
* 6jatat r^*. &fStt*38(*, waoWtt^w '<- 

<f *- K*»4fc a6K*A»T«flian4 • C « ft »I Aft ■?* 



J.--^ h®3fa£U4te^©#J<3SJt&/.fagiilS5*iaJ»L* 

iwairot, ^48<o«ii®tc»-rfv^fcaoEaas 54**, awo 

S«a»^i-^ h'v©2S/SO/si67 , -^*x^ir h si, its 
KJSf 4. &{&£39«54<->«3£ J:tf»ftl=«IT 4 * *V £ 

Tiara '<?-^«w3n4Am'<7-iM&©tt $61:: «*&£n 

4&«-B57l=«»* *l'4. ^rtS570tb^«. 

Em66tt'W o * Kgf, P3ffl^+ >*;U, *» J:c/©25 5S^ 

tAMttBoM^WfcJU&W^^a 7 ;H«04i:^? 
nrv»4. asf3Sti^ss=3- K<o££(c-tti<raJi!*ft4 1 



fcJ:-i«PN, *>.fct/PN Q i> - Y > X * 4 „ L^L 

A< , CnS.<DPN, ^JiOfPNg *> - V > X ti , -tr 7 * 

i*>^feAtf ! &^^r >*;KS^t=Mtr* & 1= St tt f = 3% d 
nxw»4. iSftSEHttP N , ^itfPNj 

PN»£S196 *£01)S ti. P N > * 

r4. cn*o^iuj3S*n^p n , «3j:cfPN g ^-r> 

(Biiata c 1 ) ©j^c/iafti&tfi (Q) 
^•nMis-r4 B 2-3«o p NSB^s«)** , *A.a*4 nii-t? 

-^>^to*neno»5fei;BBLr^*nxv^4j6<, 

n4-c*tr*4, w*tf* * 7 ^i:»nsnt^a v>-trA^ 

ji9^Ja^»i» ^ no ®ss £ a lt p n r ej;ypN q •>- 

tf« H^ffiW'ev^t, f-r>^/KS^* = - Kft*4 



/l- ■> ^ *> > * CO fctt U'<-< a f K ISJWtS «t C/^- > 

«fc-»rW5ax*4. raw. 

oj^K-fv^-'j-rsn*, * ^ *= . [g« u t: 3 - K ft 
tcRffl* nx4^. t»*l«, 

icfitM-r 4R»$n<£V^ffi5Jl^'<? h^ia^iLTfta^lt 
ov H8^i:«Ll»^4P N»£8*ffiJaT4* 0 0** 

tU7*7 f*4v*(i/7 H:a5f4. ->7h^^r/35 
^ > _ + > x W OEffl KfeV'T, >7Miifil8Lfc*A9*4 
v. Mi ^ ^ ^ i- a m & -f o ^ h^f *J5i^(4fRiLTtti!i 

^ /i i » j; -5 i; * n *i n n u *> « i » ♦ 
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c - y > a * £ © « aa« »* ai 3 n $ k -> - y > x ^ © 

i'M o -f H89<0ttlciJ LT^iiril'^: J: & 6 4 

flflfl l 5?l"7y - h iz a ii 6 P N i 6J:t;PNj >--y>7i: 
*oT*ffl{t£ni.f3«fiV.i'<-<a-rhfS^U, PN, 45 

N — y > ^^ttiiTfflt^S* 5 Wi-fr 9 ^ IC J: o T > 
4S©«J^i:MLT, * ju *s .*3ft<fe8 (W fl ) 20 0 li^ttH 



h fc*sl* ,*MtiC«£3<0Jtfl£lc*i 

tit*tt»n4. try- h 202 oto^©A^«p 

N Q «#**fltfi. PN, £it/PN g «%ii5fe£fcS2BQ 
(F 1 R) 7* A- 7 236 *>J:tf20« 'MOA^iUTtnfn 

i- f i R7 a *9in #jta208 fcth^j-r*. ?ij»tna« 

-?210 *J:tfJU fCft*&3 nfcfc^li* {Na^n* * 

Wtttt3 2<S<0 'I* i*m:«<32ffl<0 "O* 

sns <w 32 ) tt**. »mft5tt->-r >x«, ftdt^^r 

y-MC*it**PN ( J5 J: P N g y-r > Xlci oT^lS 

1 2 0 0 bps ©a/r-cAfflttKiSttKastc&t&s 



KffcS n* Z £ fl<«F i L < * «3 - K C > -K/Ki 2 * 

n*. cos- Ktt&ffifcJ^atoisnfcasti^roa- 

->7 M/^^^«a{i3 - KG, - 753 (Sil&) C 

it;c, -561 (Siiffi) ojBssicWfflsns, eiiw*- 

4S00 s f> -3«01-3OC>^>UU208ixt>*5i^ 
t±2 5 6 PNf ■» 77*5, 

-f > 9 - g-*<«>s<*fiSitt'<* ji - ^ I-l6isJitf J 
-48TA5. -f > * - If - 7*l=-3 ^TCOS £ictt«m* If 
37^(7> rd 1. Siat & Co.,CJ:&Diti Conn i c i U a b. H 
ttTorki iH SMteti ©5?3U S 3 5 2 <C©V^T12«^ 

* i w * U 4> Jft O i/ > -K 1U iz & it « ff S to 2 -3 o > > 4f A 7 s 

>^-«;--<ta^i=«5^4^^< i b J + l co > > rK>nr 

i ->T#*3 PlfiltC J - 1 0 Is >* /KOittt t 

-y>^ICtJ^-Sffm602-3O>V^^**> 5» -f > ^ - u - 



$n* a H5(is 64<0f 7 70^7 KCJi^T^dSnS 
2o«afi4/<^D7 htf (N) iaitf (N+l) 

4>'Wo„ K3^^-7 ^"OttJB^ ^CfBJra?- y >.-n 

A iiff$H t ? "CSS L -f > * — — '<tf>S MtfcW^-f a t 
MqjR«0H6L^ B«RB t x J; 0 b 31^13^6 4 * ? 
■f 4. m^^ttXttffillcistf a-,hjgfflti26. 67 

i'JtffiTAO, 1 2 80fHlW* t >*/l^3 - K >*/U* 

* >*yu> >&A,it^ 2 6. 6 7 5 U fe> k: fit D« 5 0 S -f > ^ 

)Hf-i->44.-r>^-y-/<ora)Wft j &#t-6. 
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oa><- >*ua*. aecfvinij:^ 
*3 2©i* - "3 2oo* <oi/-*:/*©4@osai;*j 

Q-oaa^l *1" (13 2 0 *1* Q Q * A* f s * f i "ftofk 

£*«t* m-osatt • o * 11320 - o" 
<oaww%& ccrc) ^-7 hits mmi'r>*A'in&xv 

HriEBIifiWf 5* CO «fc -3 tt'<-f a » H^H, t Oft 
fiJOttfii tT^aoStf 1 A* C P P 8 ) Ojf^lCfco 



«nri»4. '^o» K31W cattot*©) * 

b»ni, pium s?tt, gus-x^, h#&»tc* < 

■> Mi 3- KR»**v»li (c t . c l#l ) J103S103- 

fiS*n«. 7 s * > * - 0 - '< » & * 7 Ki/xiioiznnftd 
p Kft^Bottstsa-r 4*«tEat a. coni«i±, 



lt4*?7&6lHitt*59' s f' + >*Aj&< 160 : 'Jb« 
KOPN^&«Ui£HfttS$(S|-c&Sr^6. Lfti'iT 

>a-*2U ^A2J 5 ft $ • ±Seo ( fc5lC, «*tf)'.E3SiSW 

ir*>Wfiigwf-*v*/V7 r -^t±f»3-/2i4 c jt n nasi 
ura-Kftsn*. x>3-^2u U3- Kft* nfc-> > 

# A OSS** ^ICffv^ Hffif-t > + ^<Di»^Oa - K ft 

•> > tfyVli-T > * - <l -><215 l=«£S*W ■> >*A*1s]Se 
LT-f>* - 'J - > * - y - '<215 iiil^^ 4 

•9*/t>aft^B2l9 (i, #fcfi*7Y-h2l6^0#]O 
A^iUUt^**l4')r^y» tW J2 3 *^Wltt-CV»50 



pn, sitfPNq a^B»ft«*7y-nii oai*i=A 

4)V91U CJ:C^226 ^OA^J i LT*ft?n«^J n«, 

/ < 9 - 19 e ® a 5 8 c w 16 * n « . 

-rsn, 3FS<t*n«. tt&fl pn, e 
o rtHfAjsauMr*'*-^ ***** 
ic*»i'r**n* s </>r a*tf^8 

t**)><, tJcOMin^'iT'- ^3* : 9. 6. 4. S, 2. 
4feJ:C) c X. 2 k b p • O 1 OT* V x^AtS** L TBS* 

^i>3-^232 ^A^J«n6. A>3-^2^2 ttW^Wtt 



1 3 - 



na-r - y — ^< 233 KWfcsn*. -rv-^-u-yfta 

232 ^^(OttJ^jti, JUttB^Jfrr- h234 ^OA^Ji Ltft 

3 - K ; /> .-K/UjaJKti = - KKffl tc JtoTl 9. 2 k « p s 

•> * A > *5e&8236 ti<g^**fe<feL. * n (± if* ftfe ft * T 
r-h 234 ^©JMOA^£LTftt&SU***4^iiS-c*Ufc 
■7 + J\r> a 'y - T > X IZ#S& L T l» S/>=tf4'T f -*i5.fc 
C/^AVaJ/-^- > X!i»f&^# T^- h 234 l= J: -> 

mm#i*r y- h zis cojwco a^h* p n ( ts? eft fit-* 
tttt^*7y- mo a>s4a>A2jr* p n q Mtfttfr*. 

P N , *s J: Of P N 8 m^Utffflktt* TV- K 234 ©tfcJ^jICi 

-»t<nfn»i^7*n, ^si'OPAjes (f i r> 7 

-f /k*242 *.fcl/244 ^ O A?7 1 L T -f n ? tl fit £ n * » 
F I R7< /l>*24 2 *?J;c;244 j^^07 S a, 

f"iI5^ffl3R^ 246 *5J;t/248 ?> mtiL Z ft * &ii ? - m® 
@Ui:(«;fejnj, *m«&;fi^24* e.tt/248 ic0m*n 

« ^ ?s + >*A-«!>7 r -*l2Kttl=Jt-»T3- K ft * *i * 



sr^niraiis) a: 4 1? -> x^^tia 

\ZtS^T* 6 I 2 Tf £0«tt -5 * JU •> S/- Y > ^A^Pf 

k j: -c SB* 3 n a.^a** »4>*- s 1= * a at *t</ * 

3-^(1, naaottBttftmn* * TAB I i HE RATE fOCODE 
*• ce^TH^snT^i. w © J: -5 tfrfa-^li, 20 

6 k b p ■ , 4. 8k bps. 2. 4kbps*l.fcc/ c l. 2 
kbps7*i B ?-*a«i*2 0 5 'J»^-^TSftr5 
3-K> > .-tOP j* « 12 19. 2k8p«T3-KKjgi; 

fnOf-^iaj;4. 3kbps. 2. 4 k b p s t? J; 1 . 
2kbp >i:«LT 2, 4 45 J: 8 0»iK $ ft S . 



t* „ 9. 6kbps, 4. 3kbps, 2. 4 k b p a fcj; 
EM. 2kbp 8 0M/f^<£f-^afiCi:MlT, 3-K-> 
>.lfAX^>U^ (E r > ti^n^nEj /2. E „ /4. E 
k /8*J;tfE l /I6T*9s E k US. 6kbps C0iS 

P ©£a<0 co* [SMffiffl*-^ >*/K2^H/>';t,^it5 

^ -SiH^^-SrSr -S. I *?*(/Q* + >^>K2, 1. L/v^ 
2. l/2*fiVMil/2V'20atti:Jt'»TX7'-^Sn 

04 l:6UT, 2o<0Wj^Sti^§^^-r>*-'KnisIB > 5 
^^-^^^^ (1) feJ;c^ (i) *<*8nTi«4i B^f-* 
>*/t Ci) «^-^;2 % MffitS.'Ka-/ C0^$4lT^ 

33S54t2^>3-^ 2 50 4 , -f > ^ — y - '< 25^ v ^fi6fir5 



*ry-h 252 , . 2 55 i . 2 56 ; *5 X If 258 i , PNfti 
« 253, fe'^Off *^-> *ft*i8 (Wj } 254 , 

TAA^-^iSffiC L tZt3< tZ 3 — b' > > # JU&LQl\Z £ -7 X 

lsH§ur Kft?n5i>3-^ 2 so i i:A7j?ne. 3 
- Kft* n^T*-^ «>r y-^< 25i, 

>*-y_,c 251 j ti. F I R ^ ^ yU ^ u *ft * ^- ^ £S 

«t* as»j •> >.f^f -^i; j: ->t'C >^-y-r*n* 
n4.f3-^ij>isfjt5, ^-^aa 5^cyK±, J3s{f*n 
-Kt-ffiigra. -f y - 7* nfc > >.f^7-^u. 

fitfft»3^7y-l' 252 t OA?3UJ«t5 19. 2 k s p s CO 

w^fiAttaatT? -/ > ^ - y -/< 25i, ^t>ai^)^n-6 B 

amfc*5^TS2^t£*Sa6S. Will, + > 4^ ^ fS^ 

3- Kft LTP 4 P NIC A Tif« $n«, Z <73 J: -p /X * ? 
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-ftVlLZ. n Rfil <3 A. TrO* fAO&'&\Z X -a Til 

* h7 KU^tSf2t4PN364S 253 , * r * c fir 
<fc -»-Ci8l£$nS 9 P N«£8 2 53 , (* * Sf^5r7y- h 

251, ^soo^cOA^i L T«te$ n^Jiffi^ P N 3 - 
4^4, »te^7Y-l- 252 , Otb^Jti* «f6fl^*Ty- 

* VU > a S ( W . ) 2 54 | it * SJ & f u -fcr -r * A* ■=> 

>*/ur*— 9&xx/Q + jv-s >. •> - v > x Pfteft^srrr 
-h 256 j fit; 25a t ©S^^AAiLT^tSiniUj^ 

*^^o-twftfeo^T«o P N £ 2§ J: C* iiiikS£Bl=fln 
X.TPNI6^e 2 5 3 4 li. 1. 2 2 88MHi?tB^*l»JS 
PNIE£ES 2 5 3 # ftfett * 7 Y - h 255, i:«Ltl 



#teW*TY-h 25S, ©S"J<3A*J<*P N q 
(3t4, FN, S-fctfPNg ft^ti* *fflifr-J*7Y-f. 252 

(FIR) 7 4 A, 9 260, J:C/ 252, ^A2) <fc L T*tl^ 
n«t£3n** A#> >--K/Mi, talJSe W 'J - '< 251, 

iT7^;sni, f U7^^ 260, feit; 252, & 
s>aj3jr * 7 * ^ * ftnfcfi^ti- foisaaxt^ 264, &x 
it 266, *$«fl*ffn*aif3'<*7-*')i&isi»56K«**a£ n*. 

*»mSfl35JR* 264 j JSitf 266 & \Z £ft & * n 5 fS^ I* , SIBD 

-r a -t v * s»© A#fS^ <S/r%#nr^/j:vo (-iter*!) 

SSl£]^5SC^^»n£. 

iw «) rata* seas -r •? - sua tr haffu* w^Wfc* 

,< *j $i) a tr •/ „ 3 — K/ViH^'^y^ATi^tf 
nstSW(cJ:-»T0«^ ^^-y-^'^tu^-cWAffns. 



St. 2d<03 - K ■> > #4- tf -7 - iH B5 i» « * ^ T ^ X. 
£n£Htt*fi^£2oO^L^3-Ki'>4<'M::,fc-»T!S 
ft * n 4 . 9 - *J»fer^r Mi* 9 6 0 0 b p s tf 

T*6 9 >»BQfitlc*JV»rDQ««>*5«tt<i, 64«0 



ftfcfi?K - 9^J;tf3 - KiSffi r-l/2«a«Sia-Kft: 

fticao^T, > >.fAr- ^ (oigtt 4 > - u - * itc 
fi^^ni, sffl^iaiafa- K<tt^^«ffl sn* ^ t^a 

» > 7S3Xtf : 8~&1- t>*AfflOPN [ JS^tfPNp tCSS^ 
U7fa / (D/A) SE»a*SC 4^tC, /<>To., b + 

t>*n-p,N, tt5fi^-^w, fd3$<aa^2io ^^d/a 

fft»a26a frvSttrntM ^a^sni, (3i«»c, raw, ^ 
-•y>rt»ic;f t >*apn, ^- ^ m «o w it l 
oft^sia*^. -rnc ti *>toft*mm?72&. 246 ij^tf 

2 64 j - 264 , Otib^jd, m^^? ^ -'Kt* 4xT^2t82S 
4 K(imi*nSD/Affi|ftS 272, 276 ^JtO 1 240,' - 280 i 
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VW* + '/^H8«PN, fc£«7*- * ttfJWWBBJSf* 22L 
2 30. 248 43*^ 2«i - »6j J^^Ul^^n, «^*<7*t/? 

/Kt$nr^ns2a$ nso/ a gems 270. 274. 27 

^ftS254 a* h % Hffl. rfc A t/W^* 

J:tfQ * * A"**- * l±» 5 +*28& i3 J: C/ 29 0 icJ^SBJfe 

ss do) jg&ttf3*j<o*-r > (2a f t) isicf^^-f 
> ( 2 * f t > £#u*n-enA2j*n. t:TS^*n, 

& It 9 292 <c«IS3n£. LOWaSitfS^O^Y:/ (2r f 

t> *fj;t/3t/> <2fff t) u, 0^ 

^fi£ltS292 Kfc^TdltSft, ***294 ic£fcfc*n*. 
5+*294 MU R Fflttttff jftl=fftttt*.t$Jtft?4 Jt 

^ (cfltttt ^ > -t *-r ir an 1= «* ^ r«ts* tiz f R««ra 

^ai^fi^ '< > K'** 7 * /u* 298 L T R F *S«5299 



'X B g W * ft7r^'<44^li7Y 9 ui£*J > 9 \ZJl-dT& 

HS«, MT S Q lzisK*T*nm *n*aB(O^D •» 9 

*30Q . A*X<f •» ?-302 „ ^^'<-^^^ tt&&394 „ 

5= V ^ /t.-tf 3 - ^ 306 J: t/ T'J 9 A- X *f t 308 S-JftJafl-l 

*> JtCf ¥ V 9 # zj- ITM? 'J 9 ■* 4:308 (OKI 

0*A^i:j:.tiiffl3n4, t ft X „ (& ^ it ft C m « 

(t^«»J©-b A©* -fc *} bfiH**S^. 



304 tt^A^j^- h^rairmia^^-r '<^*svi#4«»*n 

y-f^<- i/ IS^S3IU U, 2o«J:CD-tf yVJ^fg^^^o 

#3 - ^305 <i. 6 4 K b p a O P C M^Sff>iO. 

^(1.-^3-^ 306 £ t* v * A x-f * *3Q8 ^i5fff*n*. 

sn$^-t k * p s t n ^ tu^)^*§^fS 

^li, *>x?-A$qatl7'a-ir v -^300 ©sqWirS^Ji^fc^^- 
^ 306 <0 * -> «j8S'if y ^ A.f3 - ^ICISST -Sfctt-T >* 
U^-f v f- 308 lC«»S$n*, .-K3-^30S ttT»*> * Aft 
#nfcA^Jff^{f^«-3 - Kftl. f AX-f , f-302 I- 



gf&ia- ^ h**^3t-t ASiz^fB t-C^S'- > K*7* 

«0*£*5*^*!>*fcrt7 s ^*A;*'f-**-3Q2 *JJ:</306 

t^, ■> X AfiHa^a t: » 300 li ^ MTS O i -tr © 03 KT 

Ji^lC, f^^ ^/P^ -f 7 #- 302 fiJ:t^306 li2ofl>j)a^-f 
7^ > r«atr J: -> XTScrZ tiZZ fc^T? a a C i =&i2J»^*>= 
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aro-tT+Mct -»x«»*n*. £«««>ttA<3£Fj »=«!.« 

JS<0 7 s 2^' * ^ f - 9 gfH » 43 J: tfffiHS <B x 1= JC» tt 
^^■■r*. z&xotz* § bus y > 9 tc^ox* ■> x 

43**4* /t^xce^ sns-y # tv ^ * -> - > x otw ^ x*- 
aht*. aui-c» j/x^i-fcisi-ra-tr ? vu&mi&v 

'J > * life OX, •>X^A«a^D-tr^^(i^^^»«gjB& 

tt^tiMTSO^ytAI^'s, Sit/* C * * -tr^ 
-^&f3$U4o *>X7-A*lfci:7'a-b*-»ni*fc:* P?Oil?f» 

^sssn£:^(«^ti. '<-f o» mr & in ii, 
M©jaffttttW»**«»r*fc»e ****** 



#f3£nfc{8^**{4ta*ft4=ix*x (ctim) A-ro 

1>X. 6 4<0fi£f3^*f3ttf«Mi? *A> a HJtt*aMLX 

-e*5 B 



w n * li 6 4 Z> oJtefc^X 1 t> Co § 4 a 0 ox 
A, X O 4 & $ 6 4 (D i •> -r > XI: 3 - Kft« n fi, 

6 4 <o * ^ > * ** * -riiKtt^ m*int£n)&9i\ztiK*T i 

*rsb>a*-v7fil. 2 2 8 8MUi Oi*ffXJBff LX 
4. S -r K* , C O S fi& « fc » *S *fc« P N V - 

Gem* p n *> - -7- > xr^sii, 

>a^^rCj3LT4-J«)PNf ■/ ^**a2-T 4 i ? 1= 1 . 
ftKft^ir^ l*t<D&3coJ£i*32768<OPN 

-t/ir- earn >j v^MUttffl^ns, •>ay^7-7' 
•>-y >xfi^/<-*ns{Sffl* p n >-y>xti, * n 
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